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<210> 1 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 



<400> 1 

gggaattctg gcaggaggaa ctggcgca 



28 



<210> 2 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 2 



gggtcgacgc Bcatattggc actggaag 



<210> 3 
<211> 28 
<212> DNA 

<213> Artificial S^uence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 3 

gggtcgacat cagtaaaatc tatXcatt 

<210> 4 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequ^^nce: primer 
<400> 4 

ggaagcttgc ccgagggaaa gatctgta 

<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :prime\ 
<400> 5 

gggcatgccc agggaacttc atcacatg 



<210> 6 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



<220> 



48 



<223> Description of Artificial Sequence rprimer 



<400> 6 

gggaattctc atggtfgcgg cgtgagag 



28 



<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequ^ce 
<220> 

<223> Description of ArtiXicial Sequence: primer 



<400> 7 

ggaagcttgc gtgagatggg gattaad 



28 



<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequ^ce rprimer 



<400> 8 

gggaattcta ctgctagctg ctcttgcg 



28 



<210> 9 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: prime 



<400> 9 

ggaagcttaa aattttattg acttaggtca ctaaatactt taadcaatat aggcatagcg 60 
cacagacgca tgccc \ 75 



<210> 10 
<211> 75 




49 



<212>\DNA 

<213>'\rtif icial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

gggcatgcgt ctgtkcgcta tgcctatatt ggttaaagta tttagtgacc taagtcaata 60 
aaattttaag cttcc\ 75 

<210> 11 
<211> 18 
<212> DNA 

<213> Artificial SequenJ 
<220> 

<223> Description of ArtificXaT Sequence: primer 



<400> 11 

caacagtttg agctaacc 



18 



<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Vri me r 



<400> 12 

gcggtttttt tgccggatgc 



20 



<210> 13 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 



<400> 13 



50 



tcggctacgc aactaatg 

<210> hN 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Descriptioi^ of Artificial Sequence: primer 
<400> 14 

gagaatgcac cgccaccg^ 

<210> 15 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artific^^al Sequence: primer 
<400> 15 

tggcgcgtca cggtggcg 

<210> 16 
<211> 18 
<212> DNA 

<2i3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequen\e:primer 
<400> 16 

gcacgtcggt ttcattag 

<210> 17 
<211> 1155 
<212> DNA 

<213> Escherichia coli 



<220> 
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<221> CI 
<22Z>- il] 



,(1152) 



<400> 17 
atg gca aaaVac 
Met Ala Lys ft^is 
1 

gac aaa att get 
Asp Lys He Ala 
20 

gaa cag gat ccg 
Glu Gin Asp Pro 
35 

ggc atg gtt tta 
Gly Met Val Leu 
50 

ate gaa gag ate 
He Glu Glu He 
65 

tec gac atg gge 
Ser Asp Met Gly 



ett ttt aeg tec gag tee gtc 
Leu Phe Thr Ser Glu Ser Val 
5 10 
caa att tct gat gee gtt 
Gin He Ser Asp Ala Val 
25 

aaa Isca cgc gtt get tgc gaa 
Lys aV Arg Val Ala Cys Glu 
40 

gtt ggc ^cffaa ate ace ace 
Val Gly SSyGlu He Thr Thr 



ggc aaa 
Gly Lys 

ctg gaa 
Leu Glu 

SL3.t geld. 

Asn Glu 
130 
ctg gta 
Leu Val 
145 

ctg cgc 
Leu Arg 



cag tct 
Gin Ser 
100 
cag ggc 
Gin Gly 
115 

acc gac 
Thr Asp 

cag cgt 
Gin Arg 

ccg gac 
Pro Asp 



acc cgt aac 
Thr Arg Asn 
70 

ttt gac get aac 
Phe Asp Ala Asn 
85 

cct gac ate aac 
Pro Asp He Asn 



aaa ate gtt ggt 
Lys He Val Gly 
180 

gag ate gac cag 



gcg ggt 
Ala Gly 

gtg ctg 
Val Leu 

cag get 
Gin Ala 
150 
gcg aaa 
Ala Lys 
165 

ate gat 
He Asp 



gac cag 
Asp Gin 
120 
atg cea 
Met Pro 
135 

gaa gtg 
Glu Val 

age cag 
Ser Gin 

get gtc 
Ala Val 



gtt cgc gaa 
Val Arg Glu 
75 

cc tgt gcg 
Cys Ala 
90 

cag^gc gtt 
Gin \ly Val 
105 

ggt ctA atg 
Gly LeuVlet 



gca cct a 
Ala Pro I 



aaa teg ctg caa 



1\ 



cgt aaa aac 
Arg Lys Asn 
155 

gtg act ttt 
Val Thr Phe 
170 

gtg ett tec 
Val Leu Ser 
185 

gaa gcg gta 



tct gaa ggg 
Ser Glu Gly 

tta gac gcg 
Leu Asp Ala 
30 

acc tac gta 
Thr Tyr Val 
45 

age gee tgg 
Ser Ala Trp 
60 

att gge tat 
He Gly Tyr 

gtt ctg age 
Val Leu Ser 

gac cgt gee 
Asp Arg Ala 
110 

ttt ggc tac 
Phe Gly Tyr 
125 

acc tat gca 
Thr Tyr Ala 
140 

^ggc act ctg 
ly Thr Leu 

tat gac 
Tyr Asp 



act 
Thr 



cac 
n His 
190 

atg gala gag 



eat cct 
His Pro 
15 

ate etc 
He Leu 

aaa ac c 
Lys Thr 

gta gac 
Val Asp 

gtg cat 
Val His 
80 

get ate 
Ala He 
95 

gat ccg 
Asp Pro 

gca act 
Ala Thr 

cac cgt 
His Arg 

eeg tgg 
Pro Trp 
160 
gac ggc 
Asp Gly 
175 

tct gaa 
Ser Glu 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



ate ate 624 



52 



Glu He 



Asp GlraLys Ser Leu Gin 
195 \ 200 
att ctg ccc get gaa tgg 
lie Leu Pro Ala Glu Trp 
215 

ccg acc ggU cgt ttc gtt 
Pro Thr GlyV^g Phe Val 



att ate 
lie lie 



cgt a 
Arg L 
245 

ggt gcaVttc tet 
Gly Ala kh^Ser 




cgc eea 
Arg Pro 

aaa gaa 
Lys Glu 

gaa aaa 
Glu Lys 
370 

taa 



tae ggt 
Tyr Gly 
340 
ace gea 
Thr Ala 
355 

aee gac 
Thr Asp 



gea tae ggt eae 
Ala Tyr Gly His 
360 

aaa gcg eag ctg 
Lys Ala Gin Leu 
375 



Glu Ala Val 

ctg act tct 
Leu Thr Ser 

ate ggt ggc 
He Gly Gly 
235 

gtt gat aee 
Val Asp Thr 

250 
ggt aaa gat 
Gly Lys Asp 
265 

tat gtc geg 
Tyr Val Ala 

att cag gtt 
He Gin Val 

ta gaa act 
1 Glu Thr 
315 

ctAgta cgt 
Leu Val Arg 
0 

ctg gi 
Leu As] 
345 

ttt ggt 
Phe Gly 



Met Glu Glu 

205 
gcc acc aaa 
Ala Thr Lys 
220 

cca atg ggt 
Pro Met Gly 

tae ggc ggc 
Tyr Gly Gly 

eea tea aaa 
Pro Ser Lys 
270 

aaa aac ate 
Lys Asn He 

285 
tee tae gea 
Ser Tyr Ala 
300 

ttc ggt act 
Phe Gly Thr 

gag ttc ttc 
Glu Phe Phe 

ctg cac ccg 
Leu His Pro 
350 

gaa cat ttc 
Glu His Phe 

365 
get gcc ggt 
Ala Ala Gly 
80 



He He 

ttc ttc 
Phe Phe 

gac tgc 
Asp Cys 
240 
atg gcg 
Met Ala 
255 

gtg gac 
Val Asp 

gtt get 
Val Ala 

ate ggc 
He Gly 

gag aaa 
Glu Lys 
320 
gac ctg 
Asp Leu 
335 

ate tac 
He Tyr 

ccg tgg 
Pro Trp 

ctg aag 
Leu Lys 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1155 



<210> 18 
<211> 384 
<212> PRT 

<213> Escherichia coli 



53 



ill 



<40(J>' 18 \ 

Met Ala Lys His\Leu Phe Thr Ser Glu Ser Val Ser Glu Gly His Pro 

1 \ 5 10 15 

Asp Lys He Ala y^i^p Gin He Ser Asp Ala Val Leu Asp Ala He Leu 

20 \ 25 30 

Glu Gin Asp Pro LysUla Arg Val Ala Cys Glu Thr Tyr Val Lys Thr 

35 \ 40 45 

Gly Met Val Leu Val gV Gly Glu He Thr Thr Ser Ala Trp Val Asp 

50 \ 55 60 

He Glu Glu He Thr ArgVsn Thr Val Arg Glu He Gly Tyr Val His 
65 70 \ 75 80 

Ser Asp Met Gly Phe Asp Am Asn Ser Cys Ala Val Leu Ser Ala He 

85 \y 90 95 

Gly Lys Gin Ser Pro Asp IleVsn Gin Gly Val Asp Arg Ala Asp Pro 
100 

Leu Glu Gin Gly Ala Gly Asp GM^Gly Leu Met Phe Gly Tyr Ala Thr 

115 ^25 
Asn Glu Thr Asp Val Leu Met ProYfa Pro He Thr Tyr Ala His Arg 

130 135 \ 140 

Leu Val Gin Arg Gin Ala Glu Val aW Lys Asn Gly Thr Leu Pro Trp 
145 150 \ 155 160 

Leu Arg Pro Asp Ala Lys Ser Gin ValVThr Phe Gin Tyr Asp Asp Gly 

165 VrO 175 

Lys He Val Gly He Asp Ala Val Val l\u Ser Thr Gin His Ser Glu 

180 185 \ 190 

Glu He Asp Gin Lys Ser Leu Gin Glu AlAval Met Glu Glu He He 

195 200 \ 205 

Lys Pro He Leu Pro Ala Glu Trp Leu Thr Ster Ala Thr Lys Phe Phe 

210 215 \ 220 

He Asn Pro Thr Gly Arg Phe Val He Gly GlAPro Met Gly Asp Cys 
225 230 235\ 240 

Gly Leu Thr Gly Arg Lys He He Val Asp Thr W Gly Gly Met Ala 

245 250 \ 255 

Arg His Gly Gly Gly Ala Phe Ser Gly Lys Asp Prft Ser Lys Val Asp 

260 265 \ 270 

Arg Ser Ala Ala Tyr Ala Ala Arg Tyr Val Ala LysVsn He Val Ala 

275 280 285 

Ala Gly Leu Ala Asp Arg Cys Glu He Gin Val Ser T^r Ala He Gly 

290 295 300 

Val Ala Glu Pro Thr Ser He Met Val Glu Thr Phe Glk Thr Glu Lys 



54 



305 \ 310 315 320 

Val Tro Ser Glu\iln Leu Thr Leu Leu Val Arg Glu Phe Phe Asp Leu 

330 335 
Arg Pro Tyr Gly Le\i lie Gin Met Leu Asp Leu Leu His Pro He Tyr 

340 \ 345 350 

Lys Glu Thr Ala Ala W Gly His Phe Gly Arg Glu His Phe Pro Trp 

355 \ 360 365 

Glu Lys Thr Asp Lys Ala Gin Leu Leu Arg Asp Ala Ala Gly Leu Lys 
370 \375 380 

<210> 19 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial iBequence: primer 



<400> 19 

ggaagcttaa gcagagatgc agagtgcg 



28 



<210> 20 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence riijrimer 



<400> 20 

ggaagcttgg tgcggtataa gaggccac 



28 



<210> 21 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 



<400> 21 



gggcatgctg t^tgaggta atcaggtt 

<210> 22 

<211> 28 

<212> DNA 

<213> Artificial ^^equence 
<220> 

<223> Description of^ Artificial Sequence: primer 

<400> 22 

gggtcgactt aatccagcgt t^gattca 

<210> 23 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-primer 
<400> 23 

tgtctgctgg gcggtaca 

<210> 24 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencd^: primer 
<400> 24 

agagagtttt tcggtgcg 

<210> 25 
<211> 930 
<212> DNA 

<213> Escherichia coli 



<220> 



# • 
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H 

Lfl 

in 
m 



<221> 
<22Z>- 

<400> 25 
atg ccg att 
Met Pro He 
1 

gaa gaa aac 
Glu Glu Asn 

att cgt cca 
He Arg Pro 
35 

gaa act gaa 
Glu Thr Glu 
50 

gtc gat att 
Val Asp He 
65 

ccc gca gag 
Pro Ala Glu 



?gt gtg ccg gac gag 
Val Pro Asp Glu 
5 

gtg atg aca 
Val Met Thr 

gtt ctg ate 
Leu He 
40 

tft ctg cgc 
Asn Gin PheVLeu Arg 



eta ccc 
Leu Pro 
10 

act tct 
Thr Ser 
25 

ctt aac 
Leu Asn 

ctg ctt 
Leu Leu 



gcc gtc aat ttc 
Ala Val Asn Phe 



gat cag aac 
Asp Gin Asn 

gtg gag ttt 
Val Glu Phe 
H5 

gag tgg teg 
Glu Trp Ser 
130 

gta cag gcc 
Val Gin Ala 
145 

acc gsia aaa 
Thr Glu Lys 

gcg ctt ctg 
Ala Leu Leu 

cgc tat get 



cag ctg 
Gin Leu 

cat ctg 
His Leu 
85 

ttt gac 
Phe Asp 
100 

aat gat 
Asn Asp 

aaa gat 
Lys Asp 

gcg etc 
Ala Leu 

etc tct 
Leu Ser 
165 
acg cgt 
Thr Arg 
180 

gac ttt 



ggt ttg 
Gly Leu 

gtc get 
Val Ala 

cac gtc 
His Val 
135 
aat ate 
Asn He 
150 

ggc gtt 
Gly Val 

ggc ttt 
Gly Phe 

ccg gca 



ate gat tec 
e Asp Ser 

trc tac tgt 
PheVyr Cys 
90 

att 
He 

105 
tac tgg 
Tyr Trp 
120 

acc teg acg) 
Thr Ser Thr 

etc tac ggc 
Leu Tyr Gly 

tac gag cat 
Tyr Glu His 
170 

gat gat tea 
Asp Asp Ser 
185 

gcg ttg att 



cgt gcg 
Arg Ala 

ctg atg 
Leu Met 

tea aac 
Ser Asn 
60 

cgt gaa 
Arg Glu 
75 

aac ttt 
Asn Phe 




ggt gcg 
Gly Ala 

cag ate 
Gin He 



tct ggt 
Ser Gly 
30 

ccg aag 
Pro Lys 
45 

tea cct 
Ser Pro 

teg cgc 
Ser Arg 

gaa gat 
Glu Asp 

ccg ctg 
Pro Leu 
110 
aaa cag 
Lys Gin 
125 

gtc tgc 
Val Cys 

aag caa 
Lys Gin 

etc cat 
Leu His 



ttc 

Phe Lei 



gca ccg 
Ala Pro 
190 

cgt gat \ac acc 



ttg cgt 48 
Leu Arg 
15 

cag gaa 96 
Gin Glu 

aag att 144 
Lys He 

ttg cag 192 
Leu Gin 

aac acg 240 
Asn Thr 
80 

att cag 288 
He Gin 
95 

ggc ctg 336 
Gly Leu 

gtg ctg 384 
Val Leu 

tgg gcg 432 
Trp Ala 

act cgc 480 
Thr Arg 
160 

cct cat 528 
Pro His 
175 

cat teg 576 
His Ser 

gat ctg 624 
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Arg Tyr 

gaa att 
Glu He 
210 
aaa gat 
Lys Asp 
225 

caa acg 
Gin Thr 

ccg gat 
Pro Asp 



Phe Pro 

^ag acg 
Glu Thr 



Ala Ala Leu He 
200 

gaa gaa ggg gat 
Glu Glu Gly Asp 
215 

ttt gtg acg ggc 
Phe Val Thr Gly 

ttt ttc cgc gat 
he Phe Arg Asp 
250 

ttc ccg cac 
Tyr\Phe Pro His 
265 

agt dac ggt aat 
Ser h\s Gly Asn 



gca tat 
Ala Tyr 
220 
cat ccc 
His Pro 
235 

gtg gaa 
Val Glu 

aat gat 
Asn Asp 

tta ctg 
Leu Leu 



acg cca tac gat 
(Tlir Pro Tyr Asp 
300 




Arg Asp Tyr Thr Asp Leu 
205 

ctg ttt gcc agt 672 
Leu Phe Ala Ser 



gaa tat 
Glu Tyr 

gcc gga 
Ala Gly 

ccg caa 
Pro Gin 
270 
ttt acc 
Phe Thr 
285 

eta egg 
Leu Arg 



gat gcg 
Asp Ala 
240 
eta gac 
Leu Asp 
255 

aat aca 
Asn Thr 



720 



768 



816 



aac tgg 864 
Asn Trp 



cac atg 
His Met 



912 



930 



<210> 26 
<211> 309 
<212> PRT 

<213> Escherichia coli 
<400> 26 

Met Pro lie Arg Val Pro Asp Glu Leu Pro\Ala Val Asn Phe Leu Arg 

1 5 lo\ 15 

Glu Glu Asn Val Phe Val Met Thr Thr Ser Arg Ala Ser Gly Gin Glu 

20 25 \ 30 

He Arg Pro Leu Lys Val Leu He Leu Asn L4u Met Pro Lys Lys He 

35 40 \ 45 

Glu Thr Glu Asn Gin Phe Leu Arg Leu Leu Sen Asn Ser Pro Leu Gin 

50 55 \ 60 

Val Asp He Gin Leu Leu Arg He Asp Ser Arg ylu Ser Arg Asn Thr 
65 70 75 \ 80 

Pro Ala Glu His Leu Asn Asn Phe Tyr Cys Asn Pne Glu Asp He Gin 



58 



85 90 95 

Asp "Gin Asl^ Phe Asp Gly Leu He Val Thr Gly Ala Pro Leu Gly Leu 

dOO 105 110 

Val Glu Phe Asn Asp Val Ala Tyr Trp Pro Gin He Lys Gin Val Leu 

115 \ 120 125 

Glu Trp Ser Lys\Asp His Val Thr Ser Thr Leu Phe Val Cys Trp Ala 

130 \ 135 . 140 

Val Gin Ala Ala Ldu Asn He Leu Tyr Gly He Pro Lys Gin Thr Arg 
145 \l50 155 160 

Thr Glu Lys Leu SerVily Val Tyr Glu His His He Leu His Pro His 

165 \ 170 175 

Ala Leu Leu Thr Arg Gly Phe Asp Asp Ser Phe Leu Ala Pro His Ser 

180 \ 185 190 

Arg Tyr Ala Asp Phe Pro Wa- Ala Leu He Arg Asp Tyr Thr Asp Leu 

195 /A 200 205 

Glu He Leu Ala Glu Tlfa LGki £ lu Gly Asp Ala Tyr Leu Phe Ala Ser 

210 215, 220 

Lys Asp Lys Arg He Ala PheWal Thr Gly His Pro Glu Tyr Asp Ala 
225 230 \ 235 240 

Gin Thr Leu Ala Gin Glu Phe Phe Arg Asp Val Glu Ala Gly Leu Asp 

245 \ 250 255 

Pro Asp Val Pro Tyr Asn Tyr Phe\Pro His Asn Asp Pro Gin Asn Thr 

260 265 270 

Pro Arg Ala Ser Trp Arg Ser His GVy Asn Leu Leu Phe Thr Asn Trp 

275 280 \ 285 

Leu Asn Tyr Tyr Val Tyr Gin He Thrt Pro Tyr Asp Leu Arg His Met 

290 295 \ 300 

Asn Pro Thr Leu Asp 
305 

<210> 27 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :pr\mer 



<400> 27 

ccagacgcac aagaagttgt c 
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<210> 28 
<211>'27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description Npf Artificial Sequence 
<400> 28 

tagatcgtat agcgtgfctct ggiagac 



<210> 29 
<211> 309 
<212> PRT 

<213> Escherichia coli 



<400> 29 

Ala Met Leu Pro Val 
5 



